TaBLE 8.—Values of the heat of formation, AHf®, free energy of formation, AFf°, logarithm

Kf) Of H20 (008), CO (ga3)9 CO! (gas) and C

i;if the equilibrium constant of formation, logioKf, and the equilibrium constant of formation,
« (gas), from the elements in their standard stales

s o

Temperature in degrees Kelvin

Reaction 0 l 208.16 l 300 l 400 ' 500 I 600 | 700 800 I 900 l 1,000 I 1,100 l 1,200 ’ 1,300 | 1,400 l 1,500
Heat of formation, AHf®, in kilocalories per mole
Hs(gas)+1/203 (gas) =H30 (£88)- . - oo cccoocecccceeeecnes —57.1043 | —=57.7979 | —57.8022 —58. 042 —58. 276 —58. 499 —58. 709 —58. 902 —59. 080 —59. 239 —59. 384 —59. 511 —59. 623 —59. 724 - 59. 811
C (solid, graphite)+1/203 (gas)=CO (g8S)........ ... —27.2019 | —26.4157 | —26.4131 —26.317 —26. 295 —26. 330 —26. 407 —26. 511 — 26, 635 —26. 768 —26. 909 —27. 056 —27. 212 —27.376 —27. 545
C (solid, graphite)40O3 (2as)=CO3 (288) ... oo oo oeeeeo . —03.9686 | —04.0518 | —94.0520 —94. 069 —904. 091 —94.123 —04. 167 —04. 215 —94. 268 —04. 318 —04. 364 —04. 410 —04, 456 —04, 505 —04. 555
C (solid, graphite)+2H;3 (gas)=CHy (g88) - - ... .. _.._. —15. 987 —17. 889 —17.903 —18. 629 —19. 302 —19. 893 —20. 401 —20. 823 —21. 166 —21.43 —21. 65 —-21.79 —21.92 —-22.00 —22. 06
Free energy of formation, AFf°, in kilecalories per mole
I

B TN R Ry SN Gl PR T —57.1043 | —54.6351 —-54.6152 |, —53.516 —52. 358 —51. 154 —49. 912 —48. 643 —47. 349 —46. 036 —44.710 —43. 370 —42.017 —40. 661 —39. 206
g"g.j‘,“ﬂf';,’ﬁgf,ft%‘;s 1/20’, (;(z%s))-CO T R IR E T —27.2019 | —32.8079 | —32 8464 : —35.007 —37. 184 —39. 358 —41. 526 —43. 677 —45, 816 —47.942 —50. 053 —52. 153 —54. 235 —56. 308 —58. 370
C (solid. graphite)+03 (gas)=CO03 (g88) - coeooooocoo .| —03.9686 | —04.2508 | —94.2603 | —94.325 —94. 392 —04, 444 —94. 497 —94, 539 —94, 578 —04.610 —04. 637 —04. 661 —04. 677 —04. 690 —04.707
C solid,' graphite)+2H; (gas)=CHy (288) ..o cc oo .. —15.987 —12. 140 —-12. 104 ~10. 048 -~7.840 -5. 49 -3.05 —0. 55 +2.01 4.61 7.22 9. 85 12, 50 15. 14 17.80

Logarithm of the equilibrium constant of formation, logK/f
H(gas)-+1/203 (ga8) =H3O (B88) - oo e onoemmneemmnmenmnn] cmmaccncnns 40. 04605/  39.78683] 20.23972 |  22. 88551 18. 63228 15. 58315  13. 22846 11.49776/  10.06104 8. 88300 7. 89864 7.06367 6. 34747 5. 72542
C (solid, graphite)+1/203 (gas)=CO (g8s) ... -........ .- el 24.04790]  23.92845| 19.12672 |  16. 25283 14. 33621 12. 96479!  11.93193 11.12559,  10.47772 9. 94448 9. 49826 9. 11762 8. 78999 8. 50449
C (solid. graphite)+0g (gas)=COs (888)- ...~ oomo| omeommmme- 69.09145|  68.66801, 51.53648 | 41.25820 34.40107)  20. 50309  25. 82664 22.96647,  20.67675]  18.80256|  17.23098|  15.91654|  14.78159  13.79863
C solid: graphite)42H; (2as) =CH{ (g88) -eeev cococeeecen] ccmmmmmn 8. 8085 8. 8177 5. 4899 3. 4268 2. 0001 0. 9526 0. 1494 —0. 4881 —1. 0075 —1. 4345 —1. 7936 —2. 1006 —2. 3638 —2. 5927
Equilibrium constant of formation, Kf

T, Bl ey S A B NS R I RS EE s 1. 11410 40 |6.121X10 39 |1.737X10 % (7. 68310 22 |4, 288>10 18 |3, 83010 18 |1.943X1u 13 |3, 14610 11 |1, 151 X10 10 (7.638X10 5% |7.918X107 |1.158X107 [2.226X10°% | 5. 314X10 8
C (solid, graphite)+1/203 (2as)=CO (gaS) ... ... . -ocoof-caeaann. 1. 117X10 % |8.481X10 23 |1. 339X 10 ¥ |1, 79010 18 (2, 169>C10 ¥ |9, 221 X10 12 |8, 549X10 11 |1. 335X10 11 [3.004XX10 10 |8, 800109 |3.150X10°% |1.311X10°% |6.166X108% | 3.195X10 8
C (solid’ graphite)+0s (gas) =CO0j (g8S).. ..o coeef-acacaaaaans 1. 23410 % |4, 65610 68 |3, 439X10 81 |1, 81210 41 (2, 51810 3¢ |3, 185X10 2% |6. 70910 28 |9, 25710 23 |4, 751 <10 20 |6, 34710 18 |1, 73810 17 |8, 25210 15 6. 04010 ¥ | 6.290<10 13
Is. (solid: graphite) +-2H3 (g8s) =CHy (88S) .. -e-vvoomemeen|ommammeaann- 7.916X10 % |6.572X108 {3.090X105 |2.672X103 |100 8. 966 1. 411 0. 3250 9. 820 X102 |3.677X107? |1.608X10~2 |7.932X10~? |4.327X10-% | 2. 554 X103

TaBLE 11.—Values of the logarithm of the equilibrium constant, logwK, and the equilibrium constant, K, for some reactions involving O,, Hy, H,0, C(graphite), CO, CO,, and CH,

Temperature in degrees Kelvin

Reaction 0 I 208. 16 ' 300 I 400 I 500 | 600 | 700 I 800 I 900 1,000 ' 1,100 I 1,200 l 1,300 I 1,400 | 1,500
Logarithm of the equilibrium constant, logj

RCID Tai) e S vt i i o o —20.99575| —20.81089| —13.28281| —8.75242| —5.72851| —3.57358] —1.96284] —0.71538] -0.27865 1. 08638 1. 75658 2. 31863 2. 79835 3. 21033
G o, BT o Fao) .00 (oaey T, (o). . [-i| is.omsos| —15.8786| —10.11277| —6.65217| —4.29503| —2 61852 —L36664| —.37226| 41655  106373|  Loooo| 205385 244243 277006
OO (08) 1790 (EA) = CON(EBS) . . - .o v naea o tasbkp | ea e mnmaas +45. 04367 44.73973 32. 40960 25. 00541 20. 06491 16. 53817 13. 89475 11. 84070 10. 19920 8. 85796 7.74189 6. 79887 5. 99165 5. 20440
CO (gas)+H30 (gas) =CO; (gas)+Hsz (g8aS) - oo ... ----| T+ 4.99679 4. 95303 3. 17004 2. 10025 1. 43258 0. 95506 0. 60620 0. 34312 0.13790| —0.02484] —0.15699| —0.26478] —0.35592| —0.43127
CHi (gas)+1/203 (gas) =CO (gas)+2H3 (€88) -« --ooo oo |- covmanan. +15. 14943 15.11042 13. 62866 12. 82615 12. 33631 12. 01203 11. 78248 11. 61365 11. 48514 11. 37881 11. 29165 11. 21808 11. 15376 11. 09715
CH. Sgas) +CO; (gas) =2CO (gas)+2Hz (88S) .- oo v v oo |oocmmcmane —29.80351| —20.62031| —18.78203| —12.17882| —7.72859| —4.52613] —2.11227| —0.22705] -1.28594 2. 52066 3. 54995 4. 41921 5. 16211 5. 80289
CHj (gas)+H30 (gas)=CO (gas)+3H3 (88S) - .-wocevvvw - |- oommmeman- ~24, 89745] —24.67628] —15.61144] —10.05889| —6.29601| —3.57077| ~—1.50580 +. 11607 1. 42428 2. 49602 3. 39314 4. 15460 4. 80634 5.37177
CH. &as) +2H30 (gas)=CO3 (gas)+4Hs (€88) - - oo oo | oo —19.90067| —19.72325| —12.44091| —7.93808] —4.86343| ~—2.61571| —0.89960 +. 45919 1. 56218 2.47118 3. 23615 3. 88082 4. 45042 4. 94050

Equilibrium constant, K

C (solid, graphite)+CO; (gas)=2CO (888) - ccceee |0 —iooe 1.012X10-21] 1.546X10-21] 5.214X10~4| 1.768X10~7 | 1.868X10-%} 2.669X10~4 | 1.098X10~2 | 0.1926 1.900 12.20 57.09 2.083X102 | 6.286X102 | 1.623X10°
O {solid. gra 1 H,0 (gas) = CO (gas)4-Hs (gas). ... 1.002X10-19| 1.387X10-18| 7.713X10-1"| 2.228X10~7 | 5.059X10-8| 2.407X10-3 | 4.399X10-2 | .4244 | 2.609 | 1L.58 39.77 1.135X102 | 2,770 X102 | 6.013X102
CO (gas)+-1/203 (8S) =CO2 (28S) - - o oevecommmeezemoe | | LIOBXTO | 5.492X104 | 2.56810% | 1.013X10% | 1.161X10%| 3.453X101 | 7.848X1013 | 6.930X10M | 1.582X10%| 7.210X10% | 5.519X107 | 6.293X108 | 9.810X10% | 1.970X108
CO (gas)+H,0 (gas)=CO; (gas)+Hj (288) oo .. e 9.926 X104 | 8.975X10¢ | 1.479X10% | 1.260X102 | 27.08 9.017 4.038 2.204 1.374 0.9444 0.6966 0.5435 0.4406 0.3704
CHy (gas)+1/20; (gas) =CO (gas)+2H3 (288) . - --ccoooo |- oooooooo-]| 1411X10% | 1.200X1018 4.2531012 | 6.710X1012 | 2.169X10'2] 1.028XX1012 | 6.060X10!" | 4,108 X101 | 3.056 X101 2.392X101| 1.957 X101} 1.652X10%" | 1.425X10!* | 1.251X10M1
CH; (gas)+CO3 (gas) =2CO (gas)+2H; (ga8) ... -. | 1.278X10-% 2.348X10-%| 1.652X10-1% 6.625X10-13| 1.868X10~8| 2.978X10~% | 7.722X10-2 | 0.5929 19.32 3.316X102 | 3.548X10% | 2.626X10¢ | 1.452X105 | 6.352X105
CH; (zas)+H30 (gas)=CO (gas)+3Hs (€8S) oo ooooo |- -.--| 1.266X10-2%5| 2.107X10-25) 2.447X10-16| 8.732X10-11| 5.058X10~7| 2.687X10~! | 3.120X10* | 1.306 26.56 3.133X10% | 2.473X10% | 1.428X104 | 6.402X10¢ | 2.354 X108
CH;, (gas)+2H30 (gas)=CO; (gas)+4Hz (gas) ... ... .. |-- _| 1.257X10-20| 1.891X10-%| 3.62310-13| 1.151X10~% | 1.369X10-5| 2.423X10-% | 0.1260 2.879 36.49 2.959X10? | 1.723X103 | 7.759X10% | 2.821X10¢ | 8.720X10¢

627528—45 (Face p. 156)



